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ABSTRACT OF THE DISCLOSURE 

An exhaust brake has a ^ssuie lelease device. For exanple, vrhrnt the exhaust brake 
includes a buttetfly valVe^ the preiBuio rdea3e device includes an qpertuie in ttie valv^ 
member vAMif vAien open» allows exhaust gases to flow tfaipough the valve member of the 
butterfly valve. There ban aperture phte^zedtQ dose the aperture vv^ 
the valve meniber 
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PRBSSURB RELIEF EXHAUST BRAKE 
This ihveotioii relates to an exhaust brake vdth a pressure relief devibe. 
Diesel engines invducles»particiilady largortnicks^ 

brake for engiae retarding. An exhaust brake consists of a restrictor element moxinted in the 
exhaust system. When this restrictor closes* back pressure resists tibe exit of gases during the 
exhaust qycle and provides braking povm fot tihe vehicle. 

With conventional fixed geometiy exhaust b^ 

engine speed decreases. Thisoccursbecattsetfieiestrictk)nisQn(>icaUyoptiniizedtogenerat^ 
maximom allowable back pressure at rated enghie speed. The restriction is accordmgly too 
small to be effective with tiie lowor mass flow rates encountered at lower engine speeds. 

Systemshayebeendevdopedtooptiinizetheretaidii^ . 
of enpne speeds. One approach has been to. implement pressure relief as a means to limit . 
maximum developed exluiust pressure. Enginebrakingmainlyoccurs at lower engine speeds 
where exhaust pressures are lower and the pressure relief device is not active. The pressure 
relief device only opmtes v/hea engine speeds are higher and tibe exhaust pressure is . 
accordingLyhigJher. Thismeaiistisattf)eexhaustpressiTOcanbehEia^ 
purposes without being excesswe at Ugh engine speeds. 

In tiie drawings: 

Figure 1 is a diagrammatic, ax>s.s-secti6nal view of apressurereUef^d)^^ 

to an embodiment of die invention^ showing tiie main exhaust restrictor closed and the 

pressure retief valve dosed; 

ngure2isa'\dewsainilartongure 1, showmg die inain esdiaust restrictor valve member 
closed and the pressure release viAyeopei^ 
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Figuo 3 b a view sfanilar to. Figure 1, shoi^iiig tiie.]nain eschaust restrictor valve attember 
open; 

Figuie4badiagmiiimadc, crbss-seodonal v^ 

to a second embodtment of die invention^ showiqg die main exhanst restrictor closed and tbe 
pressue xeUefvdvedosed» «he pressure relief valve member being bi-metal constiwtfon; • 

f«^^ Hla gr^mfttift^ <wvMugef!>tinfia1 view of apreaauTP Tclief exhaust brake according 
to a dnrd embodiment of die invention, shoyidng ihemain exboust restrictor closed and the • 
piessute lejief valve open» the pressiii^ relief valve qsring being acted on by a solenoid', 
actuatpr, the brake being shovyn in the enpm braking mode; and 

Figure 6 is a view similar to Figure 3» showmg the pressure relief valve in warm-^ mode. . 

Reftning to Figures l-3»pressuieieUtfexhflHistlirato 

vahw 12 hicludingavalvemfiad)er Uthat brot^ Other types of 

valves^uld be used in othar embodiments, such as g^te valves. The valve member 14 may 
be replaced by other movable elraierits that m^^ be placed 

The valve member 14 is located in eidiaust conduit 20 Ifaat is connected to the exhaust 
ttmnifn irf nf m engine (not shown). YQien closed^as Seen in Figure l^tiievalveniembe^ 
tfiig sample neeq[iiefl ifaa entire area of the exhaust conduit and accordingly blocks the flow 
of exhaust gases firom the enguae. When open, as seen in Figure 3, the exhaust flow is 
relatively umesiricted. An a^mtor IS dictates movem Inthis- 
einbodimratactuator IS includes a piston 22iec&ptocathx^^ ; 
betw^ the positioiffi shown in Figure land Figure 3« Movement ofdie piston is restricted 
faystops21and24atoppontoendsofdie*cylinder. A c(»l spring 17, mounted betwem the 
pistm and &iA 30 of *die c^inder, biases die piston towards die oippo^ end 32 of the 
cylindertWUdirqiresCTtsdie*6p€npoddon.o^ A rod 2S is connected to 



t 

-3- 

th0 piston and extends outwax^y fiom end 30 of the cylinder/ The rod is plvotally oomieoted. 
at 19 io a lever 18» is ocmoected to a cylindzic^ 

16. The v^ve member is comiectad cylindrical member so that pivoting of lever 18; 

the actuator IS opens wcloses.the valve member. The actuate is directed to move the 
valve member 14 to the open closed position by an electronic signal from control unit 80» • 
vritich openOee adenoid valve 81. When solenoid valve 81 is open, actuating fluid 82 is 
provided to act on ]»ston 22 to cause the valve Jiiembw When solenoid valve. 

81 is close0» actuating fluid 82 is vented* and valve member 14 is alloimd to close. 

As discussed tiius £Eur, Hnt e}<hanst teake is geiMarally conventionaL However this lexhaust 
bcd» departs fixmitteoonven^ond type inha^^ 

whm open, allows mhaust gases to flow through the valve membor of the butterfly valve. 
There is an apectuxe plate 34 sized to close tiie q^^ecture 6 when pressed i^ainst die valve ; 
memberasshowninRgure 1. Theiq^ertinepliitehttaxnmberofmo 
holes 36 and 38 are shown in Fifl^'l. A extends slidsbfy through each 
including 1^40 and 42 shownfaiFipirel. IVidcally mote thantwosudi sets of fdns and 
holes wouM be portioned dyput die qperture.1^ Eachofttie- 
pins has a hnd 46 as shown for lun 40. The opposite end of eadi phi is rigidly connected 
to die valve member, hi Ibis case .1^ t^ ogagement with a hole 50 extendiiig ihrou^ the • 
valve mmber. Thus the qierture plate is ftee to move towards or away fiom the valve 
. memba: by:sU<Sx« on the idiis40 arid 42. 

Tha» is an actuator 70 includiog a lever 8 mounted for rotation about an axle 60 located 
exterior to the eaduKust conduit; The lev^ha? an arm 62 that extends tiirough a dot located 
at64ondiee3diaustc<mduit 'Hie arm 62 islfitted with a button 9, v^ch in the position 
Figure!, is:against the q[)«rturephrte that seals.tiiei^^ The lever 8 has an arm 6S 
locatedwithmthe houshig 66.. Acpil spring 11 is biased between die hou^ng and the arm 
65 so as to wge arm 62 arid bujMm d agahist tiie aperture plate to 
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IRHintlfae valve m0mb« to ^osed. as seen in FiguM 2, wdlhe 
fl» coodiA 20 inoeaaes^ a pwssuie fa «ea<ABd 
apertiiiie plate fa aoflBciert to ooijipiess the spring 

away ftom the vrfve member of tiieljutterfly valve. This aUowa exhaust gases to escape 
^iigb the i^ertuBe 6 and 4c^iding)y limits the maximum 

Whenthelnitterfly valve fa open, as seenin Figuto 3, the aperture plate moves away ftom. 
thelNit(bir9. However ft m«r be seen fliat the aperture pteto fa loosely nwunteds^ 
.fieeto8lideon1beplns36and38. TWsliihibtelheiqpeitureplatoftomadheringtothevalve 
member of the butterfly valve in the'hot te mp eiat u ies eiioouiatered in the exhaust conduit 

Itmqrbe seen tfaattbe spring ll fa mounted eociedor to the exhaust conduit and accordingly 
fa not suyect to Ugh temperatures encountered in 4b eat^ Thfaexterior 
«»o «mifaig ftfihft iyring accordinalv Movides substantial benefits compared to anangements 
wfaewaiete are brings wifltinttee xhwMt c mHlnit ^wMiAmiy be incap^ ' 
prolonged ea^osuie toOe hot edtanst gasM. Exposure to bot exhaust gases may OB^ 

of spring prdpad, v<Aii<^ wouM diange die pie»ur^ 

The oudxMid tocotian of the aotnatw 70 provides more space to die actnatw 
more ^exibility fiw spring deidgn. 

Only ti» rdativdiy low-i>rofileann 62 extends into the exhaust gas flow die exhaust 
brain fa wide open, as seen in 'Figure 3, dierdy minimiTinE flow restricQon. 

hi an aUernadve endtodhnent, die q)erture phte or soine odier valve ok^ 

be mounted diiee^ on die ann 62 instead of being loos^ moi^ 

as in the illustrated embodiment In such an embodiment the valve member would simply 

have an aperture that would be dtesed by the valve dosure miraaber on die arm 62 ia die 

poatim of Fiigure 1. 
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In anotfier alternative embodiment, there c6uld be a smaller bleed o 

valve to generate the exhaust pressure fbr warming the engine at low en^be speeds, this' 

pressure being lower than the pressure vMoh ^vpuld open the orifipe plate against &e 

pressure of spring 11. This (^uld be done by inhibiting the orifice plate fix>m 

when acted onby the lever 8* Alteniativelyasmallhole could bedriUedintiiebutterfiy disk, 

fyt example approximately S mm, to. provide for engine warm-up. Alternatively there may 

be an aimular clearance between the butterfly disk and ftxe exhaust conduit to provide 

sufQcieiitwann-up bypass xnassflW / 

Another w^ to provide tar en^ne wann-19 operation with the pressure relief exhaust brake : 
is to provide a two-step opening ofthe orifice plate, llus embodiment is shown in Figure; 
5 vdiere riested springs are act^.(m by a soleuoid actu^ 

rate for brsddng operation and ano(ther spring preload and rate for warm-up opoatioiL In 
.Figure S solenoid 90 has an armature .91. A first spring ^2, wifli relatively force 
preload, is cq^itured between solCToid armature 9 1 and pressure relief valve actuator lever 
8.1. A second spring 93, with rektlyely low force preload i& captured between Qctuator . 
housing 66 and actuator lever 8.1. Spring 93 acting alone provides tlie force to invoice a . 
relief]^ressures\iitableforenginewaim-up. Spring 92 and spring 93 acting together provide 
the force to invoke a relief pressure suitable for engine exhaust braking. In the braking 
mode, as shown in Figure S, solenoid valve tnember 9 1 is extended to engage spring 92 and 
a spring preload for engme braking is provided. In engine warm-up mode, as shown in 
Figure d, solenoid armature 91 iarettacted to disengage spring 92 and a spring prelpad for 
eng^ewaim-up is provided. 

Compression springs typically have the charactmstic of relaxing to a reduced preload level 
at the eleva^ten4)eratur^exicountered in an internal combust! Wittiareduced 
spring preload, &e exhaust, biake relief pressure is reduced^ thereby ledudng brake 
pedKmnance. 
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Another embodiment of the present inventioni shown in Figure 4, resolves ttiis issue l^. 
providing a variable actuator spring preload. Ann 65 JZ of actuator lever 8^2 is bi-metal' 
constniction, calibrated to provide a force *^ in the <Urectibn to compress spring 11 «2 an 
additlonalamountastemperatureincre&ses. Thisadditionalamountofoompiessionrecovers 
the preload force that is lost to qniqg relaxation. 

The exhaust brakes described above also reduces loading and wear on the shaft 16 compaied 
to a conventional exhaust brake, Whentheactuator IS starts to open the butterfly valve as. 
it moves fiom the position of Figi;ire 1 towaids the position of Figure 3, Aere is a large 
loading on the shaft 16 due. to the high pressure of exhaust gases acting against the valve 
member. In a conventional, exhaust brake* this high loading causes significant fiiction and 
wear between the shaft and the bearing siQporting the shaft. However, the shaft of die. 
illustrated embodiment only .e&counto this high loading for a relatively small amount of 
movement. Once the orifice plate moves away fiom button 9» the exhaust gases are fi^ . 
move through the lyerturc 6 and thus the pressure agginst the valve member is signi fi oantly • 
reduced, to decDBase loading on theshaft. 
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WHAT IS CLAIMED IS: 

1. Anohaustbinke vdthpressuie role^ sid>9tantially as described and shown alK>ve. 
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Figure 1 
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Figure 4 
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